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Motivation

▶ Strong evidence that dark matter (DM) exists.
▶ LHC searches complement evidence from direct

and indirect detection.
♢ Can actually produce DM mediators.

▶ Invisible decays of the Higgs boson, are good
way of searching for new physics.

▶ Higgs boson could be a mediator between SM
particles and ones that belong to the DM
sector.
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VBF+MET Analysis [ATLAS-CONF-2020-008]

data sample: L=139 fb−1 of pp collisions at √
s = 13 TeV

Invisible decays of the Higgs boson:
BSM

H→inv : 0.1% vs. BBSM
H→inv : 10%

(e.i: H → WIMPs)

• powerful topology: VBF + MET
• signal: VBF, ggF
• main background: V+j, QCD

The experimental signature:
• pair of energetic jets
• wide gap in ηjj

• large invariant massess mjj

Previous analysis result: (link)
• Limit on BH→inv : 0.37 at 95% CL.

Changes and improvements:
• Relaxed selection criteria on mjj ,

∆ηjj > 3.8 and ∆Φjj

• E miss
T > 200 GeV slightly increased

Improvements efficiency:
Better S/B ratio for selections with larger
mjj and smaller ∆Φjj
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http://cdsweb.cern.ch/record/2715447
https://arxiv.org/abs/1809.06682
https://indico.bnl.gov/event/13887/


Results Interpretation
Results:

Postfit results of all SR and CR bins.

• good agreement of expected background
yields and observed data

• set an upper limit on the BH→inv of 13%.

Interpretation:
Upper limits on the SI σWIMP–nucleonusing Higgs
portal interpretations
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• EFT approach for VDM used in run–1
• Objection on EFT approach Phys.Lett.B.2014
• Support of EFT approach Phys.Lett.B 805
• UV radiative Higgs portal model JHEP 04

JHEP11(2015)206

https://indico.bnl.gov/event/13887/
https://www.sciencedirect.com/science/article/pii/S0370269314006984
https://arxiv.org/pdf/2001.10750.pdf
https://arxiv.org/abs/1512.06853
https://link.springer.com/article/10.1007/JHEP11(2015)206


Objection on EFT, 1st UV model
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2nd UV model, Reanalyse EFT
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Additional fermion UV model
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Proposal [arxiv.2107.01252]
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”We submitted this work (link) as a white
paper in the Energy Frontier of Snowmass”

https://arxiv.org/abs/2107.01252
https://indico.bnl.gov/event/13887/
https://arxiv.org/abs/2107.01252

